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RESEARCH 
ROUHD-UP 
The effect of applied nitrogen 
and subterranean clover on the growth of doublegee 
By D. J. GILBEY, 
Biological Services Division 
Until 20 years ago doublegees in 
Western Australia were mainly con-
fined to the red-brown earth soils of 
the wheatbelt. Since then, they have 
spread to light loamy sand soils in 
the wheatbelt, many of which have 
carried subterranean clover from the 
mid-1940s onwards. 
It has been widely presumed that 
the spread of doublegees on to the 
lighter sandy soils of W.A. can be 
associated with the establishment of 
subterranean clover on these soils. 
This report summarises the re-
sults of a glasshouse experiment on 
the effect of clover and nitrogen on 
the growth of doublegee. 
Methods 
In March, 1973, soil was collected 
from the Wongan Hills Research 
Station from three sites. The soil 
type was a Wongan loamy sand and 
the sites were: 
1. New land that had never been 
sown to clover or received fertiliser. 
2. Land that had been cleared for 
over ten years, had received copper, 
zinc, molybdenum and phosphate 
but was first sown to sub clover in 
1970. 
3. Old land that had been sown 
and re-sown to clover over a period 
of 20 years or more, and had re-
ceived copper, zinc, molybdenum 
and phosphate. 
Soil was collected from the top 
50 mm at each site. 
These soils were then placed in 
wooden boxes in a glasshouse and 
nil, 22.4 kg N/ha and 44.8 kg N/ha 
treatments were superimposed. 
The nitrogen was applied as urea 
solution at intervals of 21 days. 
Doublegee burrs were planted and 
watered on May 3, 1973, and the 
seedlings were thinned to six evenly 
spaced plants two weeks later when 
the first nitrogen was applied. 400 
kg superphosphate/ha with copper, 
zinc, molybdenum was applied and 
watered in three weeks after plant-
ing. 
Tcp growth was harvested 7, 11 
and 21 weeks after planting. 
The length of the cotyledons of 
all plants was measured two weeks 
after planting, the length of the 
longest leaf plus petiole on each 
plant was measured five weeks after 
seeding and the number of plants 
flowering was counted 54 days after 
planting. Towards the end of the 
experiment wire cages were placed 
around each plot to prevent the 
doublegee runners from growing 
outside the box and at the final 
harvest the total top growth was cut 
from each plot. 
Results and discussion 
The growth of doublegee was sig-
nificantly greater on soils with the 
longer clover history (Fig. 1). This 
effect was shown from two weeks 
after the beginning of the experi-
ment when the cotyledons were 
measured and in every other para-
meter of doublegee growth that was 
measured. 
Figure 1 also shows that five 
weeks after seeding the effect of 
clover and applied nitrogen inter-
acted on the growth of doublegee. 
Number of plants flowering: 22.4 
kg N/ha advanced flowering in 
doublegee, particularly on the soils 
with the longer clover history. The 
length of clover history also affected 
the flowering time of doublegee in 
the presence of nitrogen. 
Top growth and burr production. 
The treatments affected mean total 
top growth, mean burr weight and 
mean burr number in a similar 
manner. The form of the inter-
action between nitrogen and sub. 
clover history indicates that they 
both increase doublegee growth and 
burr production in the absence of 
the other factor, and at the high 
level of one there is a reduced or 
nil response to the other factor. 
Because of this similarity in re-
sponses these results support the 
theory that doublegee responds to 
organic nitrogen on old clover land. 
The phosphate histories of the soils 
were different, so a high level of 
phosphate was applied to all of the 
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soils in this experiment in an at-
tempt to minimise the effect of 
phosphate. The soil effect of clover 
on doublegee growth appears to be 
complementary to applied nitrogen 
rather than supplementary, which 
supports the theory that organic 
clover nitrogen has increased the 
growth of doublegee. 
Fig. I.—The interaction between soil history and applied nitrogen on the growth of 
doublegee. Left: Number of plants flowering. Right: Total top growth 
Conclusions 
These results support the presump-
tion that the spread of doublegee 
can be associated with clover estab-
lishment. Clearly there are many 
factors involved in the emergence, 
growth and seed production of 
doublegee which collectively deter-
mine the ability of this weed to 
become worse. The clover history 
of sandy soils, such as the Wongan 
loamy sand used appears to be one 
of these factors and applied nitrogen 
is another. 
Effects of water quality on irrigated pastures 
by P. R. George (Soils Division) 
and D. J. Gillespie (Plant Research 
Division) 
Soil sampling of an irrigated Dar-
danup soil during the 1972/73 
summer suggested that yields of 
salt sensitive pasture species such as 
white clover may have been 
depressed by more than 10 per cent 
because of the salinity of irrigation 
water causing seasonal increases in 
the salt content of the soil. The 
sampling involved irrigation water 
from Wellington Dam which con-
tained up to 640 mg/1 total soluble 
salts (TSS) during summer. 
Although soil sampling after the 
1973 winter showed that accumu-
lated salt had been leached from 
the soil, calculations based on water 
and salt balance data indicated that 
a salt content in the irrigation water 
of 500 mg/1 TSS was the maximum 
permissible if the yield of salt sen-
sitive plants was not to be reduced, 
and if salt balance in the soil was 
to be maintained over the irrigation 
reason. 
Estimates of the effects of salt 
content of irrigation water on clover 
yields were based on published 
standards of the salt tolerance of 
white clover. However it was 
necessary to make a more direct 
measure of the effects of water 
quality on pasture yield and com-
position and to do this a site was 
selected at Benger where irrigation 
water was available from both the 
Wellington and Stirling dams. 
The aim of the experiment was 
to compare pasture yield and com-
position, and salt and water balance, 
under the influence of the two 
water supplies. 
The pasture consisted of white 
clover, kikuyu and paspalum, and 
the site included 16 irrigation bays 
with an area of 1.4 ha. Flood 
irrigation was applied to eight bays 
for each water source and seven 
waterings were given during the 
experimental period. 
Changes in salt content of the 
irrigation water were found by 
measuring salt content of water as 
it entered and left the irrigation 
bays, and soil salt levels were 
measured at the centre of each bay. 
Dry matter yields and pasture com-
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Soil salinity profiles following irrigation with water from Wellington and Stirling 
dams on the same site 
position measurements were taken 
between February and March, 1974 
by taking 30-day cuts from within 
pasture cages that had previously 
been mowed to a uniform height of 
8 cm. The pasture composition 
was assessed by visual observations 
from both inside and outside the 
pasture cages. 
Pasture yield and composition 
There were no significant differ-
ences between pasture yields asso-
ciated with the two water sources 
during the 60-day experimental 
period. Thirty-day production 
figures during March and April were 
1954 kg/ha and 1 331 kg/ha 
respectively for Wellington dam 
water and 2 064 kg/ha and 1 361 
kg/ha for Stirling dam water. 
There were also no real differ-
ences in pasture composition 
although visual assessments were 
generally unsatisfactory. 
Water quality 
The table summarises the water 
quality data and indicates that the 
increase in the salt content of the 
water as it flowed across the bays 
was much greater for Stirling water 
than for Wellington water. Evap-
oration as water moved across the 
bays is probably the main reason 
for the concentrating effect but 
there is no obvious reason for the 
difference between the two water 
sources. 
Soil salinity 
The figure shows the soil salinity 
profiles developed during the irri-
gation treatments. Soil ECe's were 
higher with Wellington dam water 
but soil salinity levels were low 
overall and unlikely to significantly 
affect the pasture. 
Water balance 
Water control was difficult but 
estimates of water balance indicated 
little difference between the treat-
ments. Over a 16-day period the 
average water application was about 
125 mm for each treatment, of 
which 90 mm was evaporated, about 
5 mm was run-off and about 30 mm 
left for leaching. This gives a 
leaching factor of 24 per cent. 
Using this leaching factor and a 
water quality of 520 mg/l, theoret-
ical calculations indicate that an 
ECe for the root zone of about 3.5 
to 4.0 mS cm"' would develop. This 
is considerably higher than those 
found for Wellington dam water 
and indicates that further work is 
needed. For Stirling dam water 
however, the predicted ECe's of 
1.0-1.5 mS cm"1 in the root zone 
were similar to those actually ob-
served. 
Conclusions 
Water from Wellington dam had 
no significant effects on pasture 
yield or composition when com-
pared with Stirling dam water over 
the 1973-74 irrigation season. 
The trial has indicated the potential 
danger of re-using run-off water for 
irrigation, but further work is 
needed to obtain closer understand-
ing of differences between observed 
and expected salinities. 
Water quality data from an irrigation trial using water from Wellington and Stirling Dams 
Source 
Wellington 
Stirling 
Supply 
Av. 
TSS 
mg/l 
520 
150 
Range 
TSS 
mg/l 
450-560 
107-180 
Av. 
NaCI 
mg/l 
430 
110 
SAR 
4.3 
2.6 
Run-off 
Av. 
TSS 
mg/l 
750 
420 
Range 
TSS 
mg/l 
585-1225 
282 530 
Av. 
NaCI 
mg/l 
540 
225 
SAR 
4.5 
2.5 
TSS. 
Run-off 
TSS 
Supply 
mg/l 
1.44 
2.80 
TSS—Total soluble salts. 
SAR—Sodium absorption ratio. 
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